Uptake and metabolism of pyruvate and glucose by individual sheep preattachment embryos developed in vivo.
The uptake of pyruvate and glucose by individual sheep oocytes and preattachment sheep embryos at each state of development up to the hatching blastocyst was determined using a microfluorescence technique. After an initial increase at fertilization, pyruvate uptake was relatively constant (approximately 15 pmol/embryo/h) from the zygote through to the morula. Upon blastocyst formation and hatching, there were significant increases in uptake (39 pmol/embryo/h, P < 0.001; and 53 pmol/embryo/h, P < 0.001, respectively). In contrast to that of pyruvate, glucose uptake was very low (approximately 1 pmol/embryo/h) up to the time of genome activation (eight- to 16 cell stage), after which there were significant increases in uptake at each successive stage of development. By the hatching blastocyst stage, glucose uptake had reached 54 pmol/embryo/h. The ability of day-7 hatching blastocysts to oxidize pyruvate and glucose was determined indirectly by measuring the production of lactate when either substrate was present as the sole energy source. Unlike the mouse blastocyst, which has a considerable oxidative capacity for both pyruvate and glucose, the day-7 sheep blastocyst showed limited ability to oxidise either substrate. Rather, in the sheep blastocyst, 65% of pyruvate and 98% of glucose taken up could be accounted for as lactate. Such low levels of substrate oxidation appear to be inconsistent with the energy requirements of the proliferating preattachment ruminant blastocyst. The utilization of alternative substrates at the blastocyst, such as amino acids, is proposed.